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Reference; .R. 72577.

Abstract.

-4 previous report E.R.D.L. No.17/1/49 'Silver Azide as
a replacement for lead azide in detonators" described
experiments carried out on the preparation and properties of
this substance and discussed its possible development as an
initiator for Service detonators. The results justified the
recom,iendations for further trials on performance and stability
and also for the continued development of the method of prep-
aration.

As a result of these further investigations it is now
pussiblc to describe a detailed manufacturing process for silver
azide; this is the object of the present report.

IThe original R.D.1336 mcthod has been modified to give a

product of larger primary crystol size in the form of free-flow-
ing aggregates. The process is essentially the simultaneous
addition of sodium azide and silver nitratc sclutions to a
vigorously stirred base solution of dilute ommonin; this is
fcllcwed by the slow nddition of dilute nitric acid until the
mother liquor is i lmost ncutr -l. The cryst)ls -.s formed in the
first stage -ru reproduced in the second stage giving a virtu-lly
unch.nged product. By this me ,ns - yiild of over 94 per cent
is obtiined. The t _ipcratur of .11 solutions need not exceed
20C.

The rnuf,cturing procedure h s been evolvcd to us., with
the minim,ium of mouific tions, th,_ f cilities -lrc.dy existing in
the filling f ctories for thc production of 1e id rzidc. The
b-tch size is 3 lb. -nd the -rr ngemcnts for wi hing, drying -nd
-sieving the product re sitil r to those in usc for lc-d azide.
A method is described for th_ s.fc chwric l destruction of silver
azidc with r_covery of the silver "is the chloride.

Some of the properties of R .]. 1336 are given. It is highly
resistant to hydrolysis and has superior initiating properties
to lead azide. The product as made by this process is silver
azide of high purity as no additive is incorporated.

This report is confined to the manufacturing method and
brief outline of properties; an account of the development of
the process will be given in a complementary report.

Introduction and Object of Investigation.

The evidence in support of the active development of silver
azide as a replacement for lead azidc in detonators was set out
in the previous report (L.R.D.L. No. 17//R/49). It was shown that
silver azidc could be preparcd in a wrinular free-flowing form
which was markedly resistant to hydrolysis in the presence of
wnter and water vapour; this product was less sensitive than
mercury fulminate. Rccommfnd-tions were (1) pcrformance and
stibility tri-is to be c-rried out, (2) the special explosive
properties of silver azide to b_ considered for Service applic-
ation, (3) -i mnuf cturing process to bL d(v,lopcd. Thr- present
rcport is concerned wiith the ltter r,coimnd-,tion and dtails a
mthod of prce, r-tion suit -bl for -doption in the filling
fa-ctris. An -ccount of the st gcs in the devclop.,ent of the
tethod vill be given in - following report.

/ii t h d_s_ loyW d..
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Methods e-mpic)ycd.

Silver azide ha s 7, very low solubility in wqtEr antrd there-
fore precipitates in the form of n voluminous aind unsa,tisf a,) tory
product whern preprE;d by ordinnry mcthods such -is direct inter-
nction of sodium azidce sulution with a solub,le silver sailt.
The previous report describcd the simultnneous a ddition of
sodium nzide nd silver nitr;ite solutions to ai vigorously stirred
ba,sc solution of dilutc sodium hydroxide_ in :order to obta in at
free-flowinj grfanulair form of silver nzide. The gr-nules con-
sistcd of i lairge number of vt-ry small c-rystals, it bLir.g
intended to limit thf- )rim,-ry 2rysta l size_ and thus ivoid highly
sensitive mteria l. Se_nsitiv(ene(ss tests showed th,,-t this h+id
beecn :,chiuved but pe-rformf nec te-sts for initi-iting povifr c ,rri,,d
out by CS..woeuns.,tisf ctory. It wias the_reforo, decidcd
to modify the process to gzive rAth(r lirp-tr c ryst._1 size, subjoct
to ai clos,e checiK _ai cor sitiv,ntEss.

By substitutit_7 Iihlaonilun hydraz,ide_ for sodium hydroxid , it.
the_ b:ls( solutior- the, nt_c_cs ry incr,_ase_ in solubility to 'give
l'irgcr cryst,ls ,-;- obt-,medc. Thy. f-aCtors influcncing cry-t-'l
-ize ind h bit a d -,, foirm-ticn we,(re- studie-d. The in-
crea)sed solubility impirtfa b7T the_ use of arrva,oniur,. hydroxide
re-sulted in +i proportiJon of th(- silve-r bt-ing rret,)ncd in solution
-A th, t-nd of th, LiiLlult-rneo,us a-ddition._ This i.'-vc rise, to two
problems, (1) the r,_1 tiv _ly lo,, yield -nd (2) the_ trea tment a nd
dispos 1 of Yi-4.oni c 11 ilve_r solutions which -ire known to c-on-
stitutL_ explosion htz irdc- uno(r -,.rt 'in conditions. Fina,lly
th(.sc ob'ctions we(re -,v(.r-omt- by followin6g the simult-,neous
tiddition st,,-g,- by thecli ddition of dilute. nitric > cid to the

mother li-juor until n_ -,rly- nm_utr l.

The ultim-~tc 3 lb. --rccess vl-as thus evolved a7nd confirmed
sy+.-sries- of 6 ba,t,7cE mn uf -,cturcd on the- e_xpe)rimenta-l initi-ator

plaint a.t Wo-,lwich.

The cossenti-, :UaturLs o this process a)rc gco :-gita-tion and
rela-tively slow dectpeto the crystal1E; no hea-ted solutions
oir n_eacsa.ry -,n 2(oC is* the_ effective, ttmpr-turc -A all sta.gEs.
This ajoids possib,lL difficulties due to the volatility of
ammonian, hydra:zoic acr.id and ;armmonium 7side-.

Every effort has bee n maide to -adopt the fa'cilitiEs anrd follow
tht- procdurn. in. usc in the fillina ctarL for the production
of servicc 1Lid azide3; in the dLtailE-d Appt:ndiccs of this report
a-ttention is drniwn t--- thu di'fferen:cs from this procedure.

The m,ar±kd -hLi.iic ii -t.rility of silve_r -zido c. use,d some
diffic ulty in _volvina- -. miethDd fjr its s- fe de_struction; the,
sta!nd rd 1l.,d zidE ifith3d u&iwi. sDdiu,., nitrit,_ .a cetic -cid wa
unsuit-Jole b uss aof th-i lo,;: solubility of silver nitritc vwh i Ch
is freely foraied. -Fy Esubstituting nitri: :cid for _c tic id ,
which d(_ca,,-po(_e lve_r .itrit _ miuch e;r redily, s-ti-Lf: ctory
p r o ces,s &~ i; a rl du ot . It sho uld be- note_d h,-vevr thWt c hemical
destruction tf ilve r zid, h ,s 1(iss 1,,titude th,-n th-t of lea -d
-,zid(e. By tr,_ -tme-nt o)f the, liqua,rs wi.ith sodiiui-i chloride th(_
silver tri:)y b . rL2cave_r-d -s silve.r chloDride.

Results ndconlusions.

By usingz the pec:dc soribe_d silve_r aside_ is produced in
the form of frefaia grgteS pproxim tcly 0.1 mm. in size,.
Silver s ide_ h .s strDng t,_n(J(,-.y to) crystJ lisc in -cicula r

/h i t
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hebit but by this iethod the individual crystals in the
aggregates are evenly developed to approximately C.02 wim. with
no pronounced growth on any face. Reproduction of the process
and the product has been good over the series of six plant
batches.

It is proposed to retain the decignation of R.D. 1336 for
the silver azide made by this method and sufficient results are
now available to give its main properties. Its marked resist-
ance to hydrolysis has been confirmed and chemical analyses
indicate that R.D.1336 is virtually pure silver azide which is
to be expected in a process where an additive is not included in
the final product. Its initiating efficiency is superior to
that of Service lcld azide. Preliminary results of compatilility
trials indicate no rtaction with copper, iluminium, tin or
nickel under dry conditions nnd under moist conditions only copper
exhibits adverse effects. Sensitiveness tests o:- R.D. 1336
show, in genernl, thit its charancteristics !rc similar to those
of le-d azidc. Electrostatic tcsts indicate that a relatively
high energy sp7rk is r quirid for ignition, thus R.D. 136 is
not considered to present undue risks in handling. It is
emphasized th:t cor1sider.bl. work is in progress in E.R.D.L. nd
A.R.L. on thLse ind other properties of R.D. 1336 which c nnot
therefore be -uthorit-tively cxprtsscd in the present report.

Although the standard lead azide plant can be used for the
production of R.D. 1336 the process time is longer because of the
necessity for slow crystallisatio to avoid very small and also
acicular crystal formation. This time could only be reduced
at the sacrifice of yield or by precipitating at a higher temper-
ature; both expedients 'irc considered inadvisable. It is also
possible to improve further the running properties of R.D. 1336
by more rapid drying -ind -iso by washing the product with a
hydrophobic solvent sach is pttrolcjmethcr; it is thought that
the fillinq fictorics ';oul( vish to avoid these procedures and
they have thc rcfore been oiAttcd. ,ith the recomnended process-
ing the bulk density of thu product approximatcs to 1.L gm/ml.
but it is possible th-At continued m-nufa:ture may extend the
upward trend which h.s been observed in the trial runs.

From the viewpoint of crystallis:tion theory and practice
the most important conclusion relatcs to the reproduction of the
crystal growth pittcrn in the second stage of the precipitation.
This occurs rather rem,arkably despite the dccrL'asing solubility
,of silver izidG in the mother liquor :i the anmonia is converted
to ammonium nitr te. This will b discussed more fully in the
development report..

Recommcndat ions.

It is rccommcndcd th:lt the process ns described should be
adopted for the manuf-cturL of silver Jzide to give a detonating
composition, dtsign.td 1.D. 136, of superior initiating power
and greater rcsistincL ta hydrolysis than lead -zide.
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'Apndix 1. Description of Plant.

1. Plant for solutions.

(a) Silver nitrate. Silver nitrate solution is affected on

storage parti-ularly in the presence of light; and it is there-
fore proposed that the required quantity of silver nitrate

crystals should be weiihed out and made into solution before each

batch of silver azide is prepared. The solution should be

filtcred into an aspirator made of brown glass or suitably darkened

before use.

(b) Sodium nzide. Thu solution is prep-red in a 2, gnllon

stainless steel t .nk, fitted vith -a stirrer op-r-,ted by a compressed

air motor. A stre-i.lin( filtur nd 25 gallon storage tank is re-

quired. An exh ust f,)n djI cent to thu t nks is necessary. This

equipment is .s for lc d ,zid production.

Note: Thu stor-ou ,nd h,ndlinv of silver nitr-tc nd other chumi-

77s such a s nitric -,cid should bL aarried out in r, building away

from the possibility of c,nt ct with sodi-um -zidc.

(c) No spcci-,l equipment is necessary for th( prcparation of
aimmonii -nd nitric :cid solutions. Strong ommoni should only be
h-ndlcd under conditions of ocod vcntilation. The use -f glnss

measuring vessels -nd c )nt iiners ncssit ites grat c rt to -void
brcakges and contimintian by gl.ss fr-gments. All s-lutions

including distilled wtr nC mcthyl-tcd spirit must be filtered

before use; hardened f'st filter pipers of the !h.tmcr No. 541

type -rt suitable for oocnr-l use with orvity filter funnels.

2. Plant for precipitation.

The service lead azide building unit is suitable i.u. fore-

room separated by blast walls from precipitating chamber adjacent

to motor house. Except for special operations, manufacture is

carried out from behind the blast walls, with c'servation by means

of suitably placed mirrors. -An exhaust fan must be fitted to the

precipitation chamber. Precipit3tion is carried out in a I( c-all.

stainless steel tilting pan fitted with a rubber covered stirrer

rotating at a fixed speed of 77 + 2 r.p.m., the alearanct: b elow the

stirrer being 2 inches. In use the pan is kept tilted approxi-

mately 3o away from the vertical, corresponding to oae half turn

of the tiltinv wheel.

The contents of the pan are maointained at 2COC. (± 20) by

water circulated by a rot.iry pump through tfiL pan j;1ck(t from a
ste-m heated and thermostatic: lly controlled calorifier. A thcr,ao-

graph is fitted in thL circul-tinc strc-Im with its di 1 in thL fore-

room so th-,t thu tumpr!iturc of the w-tur enturin the p n throu.Ah-
out the precipit tion is recorded. Thu precipitating buildina
should be provided nith sump 1 rgt enough to t ke the mother
liquor and wash liquors, i.e. -.pproximat-ly 50 qqllon c.pIcity with

filter before disch roe into the dr-in. The re-cting solutions
are cont-incd in gl-ss spir,tors fitted 1ith const-nt hea,d devices,

and situated in th( foreroom. The solutions -re run into the p-n
through cloth filturs -nd gutt- percha tubcs p,ssing through the
blast wall le ding_ into cutt perch, feed funnels in the precipi-
tating p-n. The fecd funnels ru mountud in thu p an with their
lower outlets just touchinw the surf-,ce wh,en 10 litrcs of liquid
irc in the p-n, -,nd locited 3/4 inch from the p n will at the

Opposite cnds of , diamrter 9CD from th. pan lip. For silver

-zide it is recom,,andcd th-t the feed funnels should havc : bore

/of
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of $/8" (for lead azide the bore is only 1/4").

After the final washing, the pan is tilted to its full
extent and the precipitate ia discharged into gutta percha
drying pots, by water from a gutta percha spray tube fitted
inside the rim of the pan 2 inches below the top. The two-
handled drying pot has a perforated false bottom covered with
a cambric disc and held in poiition by a gutta percha ring.
The R.D. 1336 is yetained on the cambric, and the liquors pass
through into the lower part which is provided with an outlet
leading to a suitablt trap.

3. Plant tor dryinv and sieving.

The bold air drying method as used for Service lead azide
is employed. Approximately 1' lb. of wet R.D. 1336 is washed
with industrial methylated spirit and cold air is passed through
by means of a water operated ejector from a train of sodium
hydroxide drying towers. The volume of air is checked by a gas-
meter.

The standard alu. inim alloy sieving machine as used for
Service lead azide is employed, substituting a 40 B.S.3. stainless
steel mesh for the silk mesh of 100 B.S.S. aperture.

/Appendix II.



Apendix ii. 1Materials re uired.

1 .aterial Specn. No. Qty. for one Approx. quantities for
or des- l Ib.batch 12 batches. Remarks.
cription. gins. ion. lb.

1. Sodium Azide CS778A 650 7.8 17.2 As for lead
azide.

2. Silver Pure 1700 20.4 45
nitrate

.880
3. Ammcnia pure 368 4.42

4. Nitric Acid 1.42 1155 13.4 30.5
pure

5. Ind.1dethy- Litres Litres Gallon

lated spirit 1128 2.0 24 6 As for lead
azide drying.

6, Distilled
water 2C C 240C 585

7. Sodium Hy-droxide 5 lb. 20 For drying

sticks. towers.

Fcr destroyinF 1 lb. of silver azide.

] gins.

1. Sodium nitrate As for lead azide 600
destruction Small quantities of

solutions of these used
for destroying liquors
etc. after precipitation.

2. Nitric acid 1.42 pure 560

3. Sodium chloridc vure 200

In the abcve tables no attempt has been made to estimate the cost
of these materials. Except for silver nitrate, information from the
filling factories is available from D.0.F.(F) and the Chief Chemical
Inspector. Silver nitrate purchased by C.S./E.R.D.E. cost 90,/'- fer

500 gms. (November 1949).

/Appendix III.
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A-o_Dendix 4. Process Instructions.

A. Preparation of sodium azide solution.

1. Add 24 lb. of sodium azide to 95 litres of distilled
water and stir until dissolwed.

2. Draw through streamline filter into the storage tank.

3. Adjust the concentration by the addition of distilled
water to a density of 1.0644 gms./ml. (108 gms./litre).

4. Dilute to a concentration of 65 gms./litre for use.

B. Preparation of silver nitrate solution.

1. Weigh out 2C4G gms. of silver nitrate to ± 1. gms.

2. Dissolve the solid silver nitrate in about 3 litres of
worm water ( 3 5 C) and filter.

3. Make up the volume to 12 litres with distilled water,
giving a concentration of 17C gms./litre. This allows
10 litrcs to b(, run off for the batch of silver azide.

N OTE: is soon as the silver nitrDtc solution has been riadc it
=ld bc kept in - bro,Tn glass vessel.

C. Preparation of afitlonia solution.

The stock .850 aiiaonia is estimated in the following manier:-

1. Dilute 10 ils. of stock solution to 250 mls. with water.

2. Take 5 i-Als. of the diluted solution and add 50 mls. of
N/lC hydrochloric acid solution.

3. Pack titrate the excess hydrochloric acid with N/lC sodium
hydroxide using iethyl orange as indicator.

1 ml. N/lC HCL 0.0017 gms. NH3

1 litre of .880 armnonia usually contains 250 - 280 gms. NH 3 .

D. Preparation of nitric ocid solution.

1. Dilute 1.35 litres of nitric acid of specific gravity 1.42
to n volume of' 12 litres.

2. Tnke 20 mls. of this solution and titrate with N. sodium
hydroxide solution using phenol phthalein as indicator.

3. Adjust the concentrnticn by the nddition of distilled wnter
to 11C gms. HN0 3/litrc.

/L.Precipit.qt ion
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L. 'cip cn of R.D. 1336.

1. Add stock .884 qmmonin solution -nd distilled w ter
to the prccipit,-,tinv pon to give 368 gms. NH 3 in "I
finnl volume of 16.57 litrcs.

2. Tilt the pnn 1/2 turn of the tilting hrndle.

3. St.-rt stirrer It 77 ± 2 r.p.m. nnd -djust the temper-
nturc to 2iCL. (± 20) by circulntinrg wter from the
cnlorifitr nt 2COC. through the jncket.

4. Adjust the tEmpcr-iturc of the sodium ozidL ;nd silver
nitr-tc solutions to 200C. (± 20).

5. From c-!libr-t(d spir-tors "dd sicultmneously 3.C litrCs
of 170 gms./litrL silver nitr te sclution nd 3.0 litres
of 65 Lhis./litr sodiu, zioc solution, thTouch the
gutt perch- f,ds during 9 imiinutcs.

6. Then Idd siiult neoucly during 14Ci-inut(s thc rem in-

ing 7 litrcs of ench solution.

7. Continue stirrinr for i further 5 minutes.

8. _,dd 10 litr(s of ll( kms./litr( nitric .cid colution
ndjusted to 200C. (+ 2 ) -t the r-te of 1 litre during

15 minutes (i.,. during 7 pprox. 15C mi utes). ,t the
end of this ddition,. the p Rn liquor shoulo d bc slightly
Ilk-linu when tst-d % ith - litmus p-pur.

9. Continue stirring for further _ minutes.

10. Stop stirrer -nd <Iio, to settle for 2 minutes.

11. Tilt p-n ..nd dcrint mother liquor through f filter box
fitted with i c-mbric filter cloth into the sump.

12. aldd 35 litres of' distilld w-ter to the pr,cipitnting pon
through the gutt- p rch-e sprny, stir E minutes, settle
2 minutes, -ind decont the uosh liquor through the filter
box into the sump.

13. Repent the wshing twice more.

14. Reploce filter box by - gutt- pcrch;- dryinr, pot fitted
with olr 7 utt-, p_rch. funnl i-d tilt p e to its full
extent.

15. --sh s ne rly s pos-ible one hlf of the R.D.1336 into
the drying pot by iikrlis of the w ter spnr,y, the; v-sh
w,tcr running through tube into tht sump. Drliin,o is
complcted by v-uum, zot excecding 1C ci.s. of rilt,rcury
dr-wing excess tr into - tr-p.

16. 0sh tht precipit tc vith 5UG mls. filtered industri-l
methyl ted spirit, conicctino the rutt , purch tube from
the drying pot to n spir:tor outside the prccipit tinv
chuober, nd using v cuum of not more then 10 cms. of
mercury to rumov( thc cont-min ted mthyl'tfd spirit.
Rcp,-t wshing with further 500 mls. meths.

/17.
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17. Remove the drying pot to the drying compartment.

18. Repeat process washing the other half of the R.D. 1336
into a second drying pot, and washing with meths.

F. Drying of T.D. 1336.

1. Connect drying pot to drying train in order of (i) gas

meter, (ii) tower containing sodium hydroxide solution,
iii) two towers containing sodium hydroxide sticks,

iv) tower with cotton wool filter, (v) drying pot,
vi) gutta percha trap, (vii) vacuum ccnnection.

2. Pass a minimum of 300 cubic feet of dry air at a rate

of not more than 20 cubic feet per hour through each
pot.

&. Sieving of R.D. 1336.

1. Arrange six papier machi-- receiving pots on the sliding
tray.

2. lithdraw the pots under the sieve and transfer an oper
drying put to th; rack of the sieving unit.

3. Invert the drying pot rack from thu foreroom by jiving

the tilting arm a sharp jerk, completely emptyini the

R.D. 1336 on to the sieve.

4. Opcrate the vibrator from the forcroom and sieve for

40 secs.

5. ift.r 5 minutes, the operator my enttr th sievio< :2om-

partment and observe vhthcr all the composition hoS

passed through the sieve.

6. if ,ny composition is still left on the sivc rmeat the

vibration (normally on, ptriod of vibration v,ill be
sufficient).

7. ,ihcn all the 2omposition h-s been sieved, th, optr-tor
must allov: at l. ',st 15 minutes bcforc touching :A* p,rt
of the appnratus or pots.

8. The pots are taken off ont -t a time, brushed qcntly
to rcmovc -ny powder on the outside, plced in a c-rry-

ing box and removed to the mrgazinc.

9. Placc a further six ri-cciving pots on to the receiving
tray and repcat the operations with the second drying

pot.

lC. ,.ter all the composition has been removed from the

sieving room the operator may remove the residue cn the

sieve by means of a low vacuum through a rubber ended

gutta percha tube connected to a gutta percha trap con-

taining water.

11. Remove any spilt composition by means of damp cotton
wool swabs.

/Appcndix 5.
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4xppndix 5.

The Chemical Destruction of Silver i zide.

Silver aszide is more difficult to destroy chemically than
lead aszide. Firstly, it is more resistant to ncid hydrolysis
and secondly, when treated with sodium nitrite solution a
soluble silver salt will give a flocculcnt yellow precipitate
of silver nitrite. Thus when sodiuii nitrite and acetic -cid,
as used for leid izidG destruction, are added to silver azide
the insoluble silver nitrite is formed. Silver nitrite is, hoi-
over soluble in nitric acid ane by using nitric acid in pl ce
of acctic iciu it is possible to destroy silver azide st tisf ct-
orily.

During the course of this destruction silver nitrite is
formed -nd then decomposed by excess nitric )cid -nd this pro-
cess must be c rfully controllLd to ovoid cxccss nitric ncid
being a dded to the unch ngcd silver azide which might result in
the libtrntion of hydr-zoic -. id. An excess of sodium nitrite
is therefore m:int ined durinj the breaking down of the azide
r-ldicle. the subsecuent ,ddition of the excess of nitric acid
converts the silver nitrite to silvcr nitr- tc, lcaving a clear
solution.

The silver in the solution is recovered by treatment with
sodium chloride to convert to the insolublc silver chloride which
is then filtered off. The st gLs of de-struction may bc carried
out in stainless steel vessels as used for led zidc but chlorides
should not be allowed to be in cant -ct with this metal.

It is emphasized that in destroying silver azide there is
considerably less latitude in the operation as compared with lead
azide destruction. This is particularly important when bulk
quantities are being handled. If the following process instruct-
ions are carried cut there should be no difficulty in avoiding
both incomplete destruction of silver azide and the liberation of
hydrazoic acid.

It*,t also important to note that the physical form of the
silver azide can effect the ease of chemical destruction. For
exrmple, if silver azide is dissolved and precipitLted out from
ammonia solution it mty be destroyed more readily. The process
instructions refer p.rticul:rly to silver zid( in the physic,l
form of R. 1). 1336.

Bec:,use of tne considerably higher commcrcil voluc of silver
,as comp red iith le d. it is recomciended that vastc silver azide
should bc chemically destroyed rather than burnt in order to
recover the silver.

A. Solutions reQuired.

Nitric icid. 2CC ml. of nitric acid s.. 1.42 is diluted

for each litre as used for destroying.

Sodium Nitrite, .'s for lead azide destruction. Used at 150
gm/litre. This solution should be filtered
before use.

12 - A.Destruct ien



B. Destruction of remaining silver azide in the pan after

the removal of the batch.

1. Add about 45 litres of distilled water through the feed

tubes and start stirring. The fan must be on through-

out this operation.

2. .idd 2 litres of sodiut,. nitrite solution through the central

destroying feed as used for lead azide.

3. idd 2 litres of nitric acid through the same feed during

a period of about 15 minutes.

4. Inspect after 30 minutes when all solid should have dis-

appeared.

5. 'ihen solution clear, discharge into sump.

C. Treatment of mother and wash liQuors.

1. After the previous operation add 2 litres of sodium nitrite

solution to the sump followed by the gradual addition of

2 litres of nitric acid.

2. After standinc for at least 1 hour the liquor may be dis-
charged through the filter into the drain.

D. Destruction of R.D. 1336 in bulk.

The following refer to the destruction of 1 lb. of R.D. 1336

in the prCcipitating pan. The quantities may be modified as re-

quired for i,ore (up to 3 lb. in the case of a complete batch) or

less, as when using a-smaller vessel such as the lead azide type

destroying pan. There is some liberation of nitrous fumes and

good ventilaticn is essential.

1. Pour 15 litres of distilled water into the precipitating

pan and carefully add the R.D. 1336.

2. Retire behind the baffle wall, and start stirrer, and ai'ter

. minutes add 2 litres of sodium nitrite solution.

3. .,dd simultaneously, through the feed tubes, 2 litres cOIch

of sodium nitrite ard nitric acid solutions. This oper-

ation should take 4C minutes.

4. Crntinue the addition of a further 2 litres of nitric acid

only, during 4C minutes, and continue stirring for 3C

minute s.

A clear sclution shculd then be obtained, if not, stirring

is ontinued.

6. Filter the solution through a fine cambric filter cloth

into an earthenware cr other vessel (not stainless steel).

7. _dd with hand stirrin-, nha litre of sodium chloride solution

containing 2CC grm. N:jrl.

8. iAllow to settle, preferably for at least 4 hours, and

filter through -, fint- filter cloth. The filtrate should

show no prtcipitott, on the oddition of further sodium

chloride solution.
- 13/-



9. The filtr:tce is vzoshcd into thE drain .,nd thf silver
chloridc on thc filter is washLd with watcr -ind dri(d.
A squiplL should bc tcstfd in flmc to confirm corn-
plLtc ibstncc of explosivc mtcri:,l. ThE yield is
40C graoms tquiv-lcnt to 92 pcr cent on the silver.

E. 'J:Rshin. of utensils. ftc _ tcr r-T)ir-tion of R.D. 1336.

1. Funncls, filter cloths nd swnbs may bc so-kcd in wlak
dcstroying solution, v'-shcd with distilled wtcr ;2nd
uscd -gv in.

2. The mthyl-tLd spirit w-shcs rc mixed v!ith excess
,qucous liquors for dLstroying with solutions qs for
thesc liquors. 1tcrn-tivLly the spirit wshcs m-y bc
collected for burning.

3. Drying pots ,rc trc-tcd with wck dcstroying, solution
then thoroughly wshcd bcforc usc rnin.

4. It should be noted that the use of t-p-w,itcr should be
avoided throughcut thc mnufacturE -nd d struction of
silver -azidc iecusc of the form-tion of insoluble silvcr
salt precipitates.

Aippendix 6.
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,.ppendix 6.

Summary of Properties of R.D. 1336.

Some of the properties of silver azide were described
in the previous report, and, in general, this data can also
refer to R.D. 1336 prepared by the present method. It should
be remarked that considerable work is at present in progress
(January 195C) in E.R.D.E. and _ .R.L. on the examination of
typical R.D. 1336 plant products and the results indicated in
this appendix should therefore te regarded as preliminary.

1. Physical Properties.

R.D. 1336 is in the form of white granules consisting of
irregular aggregates of a particle size of the order of 0.1 mm.
The individual crystals in the aggregates are approximately C.C2
mm. in size. Typical appearance is shown in Figs. 1 - 6 which
also indicate the growth in the two stages of precipitation.
The crystals are orthorhombic and are free from pronounced growth
on Dny foces, for example, the product is free from acicular
crystals. It is important th.:t this gEneral crystal size and
shape should be maint incd in production -s it is known that very
small crystals and leo acicular h-bit will result in lower
initiating efficiency.

R.D. 1336 h:fs a density of 4.98 gm./ml. This is based on -i
series of 17 d(terminations giving results ± 0.03, thus indicating
consistency of the product .nd freedom from voids and mother
liquor inclusions. The -pp-rcnt bulk density of the latest
plant baitch (XT,49) is C.96 gm./ml. - s determined by the stnndard
lead azide/butyl alcohol method. R.D. 1336 has therefore a
slightly higher true density rnd apprecia bly lower apparcnt bulk
density th,n Service led ' zide. It is possible tha.t on continued
production higher bulk density would bc achicved; this in fact
was the experience when Srvice lead -zidc was introduced.

R.D. 1336 flows freely but owing to its aggregated nature
its manipulation appears different from that of single crystal
forms of lead azide and lead styphnate. Its flowing properties
are rather more critical than lead azide, for example, more rapid
drying or washing with a hydroph6Qic solvent such as petroleum
ether will give the best flowing material. Using the procedure
given in this report, however, the typical product may be handled
satisfactorily in the smallest scoops likely to be encountered in
filling.

R.D. 1336 is discoloured by exposure to strong light as is
load azide, but there is no evidence that this has any deleterious
effect.

2. Chemical properties.

R.D. 1336 is n very pure form of silver azide as shown by the
following nnalytic,.l results .-

/S amp l e
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3,-, - 1 1 ad- 4 h--, --in
SaIl I f::

Lct XT-,44 7 2. 1 7 2. c99.51 99.7 1 27. 66 27.941 C .(l

Lot XTi,4) 72. *0 72. -6. C4

ILct XT-'A9 72. C 72. 180 __ __

Theoretical 72.012.

The omp-ilation- c'- a chemical1 specification is in proc reas
by S3.P.R.I., E.R.D.E.

TtS c hemic-al destruction has already Ileen des-ribed iin th'-
previous Rppendix.

Tht results oif hydrolysis tests or-.R.D. 1336 have !ul1cw,-d
tho.6c --iven in the previous rcpcrt. Undcr -iury drastic t,--;t
.-cnditi,.ns Lct XT,44 has shovin no,( hydrolysis with thc coppe(-r ti
mLthod, name,ly, samDle ,ii2tcnt-d w-,ith 1,02 - at (-r a nd su )j,-c t d t o
I-'$C.*fi 3 days Itt-st). Unde r mild* test co)nditions
rcpresen.rtation sai,,plc e ithe-r i:istenod with wate-r or in 1CC,
per 2ce-t rt-lative- hu,,,iiityT for 7 wksovLr fluctuating 1000. -

2COC. sh"a -n rr .- hydrolysis. Under oi,,ilar tLst :conditicno
to the- above-1 a l5- Cidu 7ivcc pronountcd dopeos-its of coppe,r Oi

C,-mpatibility tk-sto ir proo rcss or. silve-r azide- inJicat,. nc
re-actio-n \-,ith cop-pcr, aluminium, tin or nickcl under dry conditions.
Unde r moist Conditions only ,op-per texhibits adver.-e -f-fccts.
The-se tests aPe- be-in,c- coritinu -d by S.P.h .T. an6 also in cuone-tio,n
with filled do-tuna-tors b-y .lL.

3. Exlcsiv,,- -ro--rtiLs.

R.D. 1,736 is of tK- smei orde.r of se-nsitive>s,,s te-( impac t
as S,-rvice- lie d azidL. Fic'UrL of Jn,s-Ensitiv(n(-ss of typical
batch (Lo-t \XT,47) =2C. .P136does not a p-,e)ar to bc mcro so-
sitiv> t- frictiui- than le-ad Locide.

Te-stE in proeecb6S... 1.. indi atc th,t .D. -rs ynI 36
ha2 unusua,l sensitiveneso -h!-rn-tc3ris,-tics when, wetted vw,ith viater.
Thus althcuwh Its impact sensitivtness is not reduced -when wet,
ito fri:!tiC)'I OensLitivtness is decidedly less and it will not ij.nite
rn wuf ycd. -Tte prcpagatin z powers are less when wietted and
R.D. 13436 -.her ItI'r6 appears to -be safer for transport in the wet
cci-diticn. On the conclusion of the present tests a decision wtill
be magde roadi&r(cmmPended transport -procedure.

Silver a--idc cf the R.D. 1336 c-rystalline type presses wetll
i-tk, sl-eves a-nd ha,-s superior initiating powEr as compared Vw,ith
Servi-e lcad -izide. This superiority increa ses li,ith increas:nc7
d.i,neter cf the column. Tescts ire in progre-ss by .. L,.R.
Tests on. elecrtrosta-tic2 pro,)-itis hovE. bee(n ca ,rried out inr-c...
i,-:.ition crily c-curs w7.ith e-p,rLs,, of high Lncr,"y *,nd it is con-
,,idcrLd th ,.-t the,re . no) -xcLltion .1 LlEctrost-.tic- riskr s so>
;; ted ,,ith this tril

*Purinv-, t1i, course, uf aeJo.intnd ii nuf-.ctuiye of e. 136

Ar. ~Y-
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UNCLASSIFIED
many batches have been ,repared and han.led without incident
It is therefore ccnsidercd that the production and use of this
initiator can be confidently embarked upon with this experience

already available. At the same time it is to be remembered

that R.D. 1336 is a new composition which belongs to the most

sensitive class of explosives and only continued production for

a lcng period- may reveal all its characteristics in manufacture
and applicaticn.

S.No.134

IL No. 68/50.
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